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K. G. Rice, et al. , Biochemistry, 1993, 32, p7264-7270, &5W4Rice, 
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^7Y-fc^LT#^7XA 0 ^^>^^#:^^ii-r§Xg, 

* fc f££ b s l a *> b < « 2 a«±-& tr ^ ®t* & oTfej;^ 
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mm, hU7;v^D^m^«H0Mm*<ktx^riim, Ws^Jrysm 

EJSfc, te£r#>2 43^&^«3 3*IWBiB'&|(!it»fc»J*tfiSlfc#S2:a:t)T# 
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(fc£;U£> Protecting groups in Organic chemistry, John Wiley & Son 
s INC., New York 1991, ISBN 0-471-62301-6£#Bi) tefl&oTfr*.««kV>. 

•fe h >&MMM%.1t&* $ £ K: 9 - 7)]/3-U~fr*^)l>-ti- 7.^-y-^)Vts — 

© F m o c SOfS^S^^fr 5 H <!: (a 19 , mmmmT^n^^XDT^^y^r 
>iII:Fmo cSS*A*r5 21t*«T?#S. 

frfc^atf jta^aiatefcttTfik tuiaxg (a) 'te*vvr#e,n& 
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7A£LT«&ffi#0;fr?AjWBT!*?K ODS , Phenyls nhU 
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tso^w^i^o ^i©itt&tt§fe0t^nn mrc\z^m^nrc 

#]§iteHPLC(0DS;*7 7A, Jli§^tt50mMS^mT> ; E-'>A7jC^ 
tt: ;i/=65 : SBSfcteBOnlfflHtT^— £ A*i£& : 7-£h~bV)l= 

82:15)Tff 5©jW£1,H. 
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7>*:~V&7mWt: TirhnhU;V=82 : 18) Tfr"5 0iWSbV>. 

cmi 0^) i s & 2 o £MHft ijvmnti* 

= 82 : 18) 7?fr"5©*W^bV^o 
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**tr»^«fc l/Ttt, 3^^<5«l3ft*Wr*««l7W >& i «%> b < » 2 a& 
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Protecting groups in Organic chemistry, John Wiley & Sons INC. , New 
York 1991, ISBN 0-471-62301-6£#)l) fcfl£*.tf«fcV*. 
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&rc*mw}*> n*<DW&2nitmmyxn7*>ttx\zftzz.tifi-c%z 

^#:<D^^^53»$l7XA 0 7^>ilS#:©^3iXg«^> S6fc, #£> 

(a) 1 Mb V < 2 MU©*fl7* /^*>fc«fffl£4&fc*S^*tt*« 

( b ) mm 7 X A 9 * >H3£#:?g£f! * & tttfMK 7 X A ^ * >ti«#tt^« 

^^n§^M7XA^^>ms#:§iP7K^bT#e>n§^%^^DTh^ 

(c) X=g (b) T^»*nfc**7X/X9*>«|»#0««»ft»*bTlt«l 
7XA°^r>£#5X5g, 

XS (a) (b) ft, tttS»«TX/^^>»*#©«3»tt'©»'&fc 

& «k mm®. (Dumm % m m t n ma & * . 

I@ (c) fc^^§Ii7XA7^>^^^©M©^«, 
mz$t~DXfto ZLtifia^/b (fct&t, Protecting groups in Organic chemi 
stry. John Wiley & Sons INC. , New York 1991, ISBN 0-471-62301-6£#B8) 
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/^*>©SBi;fr&£jf#*r*. ^^5H*k:*^Tttxa (c) fccfeux, f 

mo cmommzliQTLT, s<>i?)Vm<D&&&ft5. ^>SW£©I$£», 'jktil 
<D%mzft'DTft5Z.tifi'V%& (fc£*.fc& Protecting groups in Organic c 
hemistry, John Wiley & Sons INC. , New York 1991, ISBN 0-471-62301-6£# 

men*, mmommmm^m-r^mmrx^y^y^mmzm^ 
xa (b) TfrMzntzmm7ZA7*>mmfc*i}\i7kfrffi-r%, & 
&tf/£tMxm (c) T*mzntzmm7XK5*>*iM7kftm?&(DtiWMT 
fes. to7kftmtemBHmzLTft5z.tw-e%% 0 mmommm^^ 

CX8 (b' ) &£tf/£fctexa (c' ) ] ©*t«kD»Ssl,v>. 
JGU:©Jftftsfc:«kt>v 

2 9- 
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Sti^tfS, ^fe2 5-3 2, 3 4-46, 7 2 &<fc££7 3 
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( b ) mmmr x * * t * a ? * m 

( c ) is (b) T?frmzntcmM77.rt7¥>mmfo<D&mm*m3kVTmm 

(d) XU (c) T#e>n^^7XA 0 7^>©TXA°^^>^S^^bTll 

xm (a) ~ (c) mmmm7u\ o rt><DMmx&(Dm&tmm'?%>Q. & 

(a) *^5|dilc$/T^«3«ft#r5 1««)b<tt2ttK±0««rx 
S^iAL, ^0->T;vm^^^>^;i/S^#AbTli^T7,A 0 7^>M## 
fc^TSSlS (c) fccfeViT, Fmoc!0i*fcMT, 
IS (d) fc*^S»0TXA9^>^6©TXA^^>3aSOl»*«, teXi 
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xm (c) T#enfcmiyxA o ^^>^fti7jc^T§, &<ktf/%.rc\$xm 
m\zLTftDZ\t& mmmmmm*%?mm*&mmmznz>M 

H (c' ) &&Zfi/£tcfeXm (d' ) ) O^UDIfSb^. 
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5 7-6 9, 7 4*5«fc^7 5 «*56Wfc*^TtO«)TSji$ 
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mmm* wt& tfamz\tts;fr?fcmm&mm?%> z\t-t>m snx^*. 

£tzs rc£3Ut. SS^V/^RTaiSlOXD^l^ (EPO) 

j&^mtifc^ o^ifiLO^^^ UT«fet>nr^s*t, ^oep o\smmi)m& 
LT^f£^£mm^m*z\£tfmwhT^% 0 z<d£?\z, ^>n^n\z\m 
moffiG\z&^T$iwm&*mm?z>*><Dtf$>%<DT\ tc£xu, &m&m&z 

sat* xf&®m*>n#n\zw&?%mm&*mmz&r)mmvf£mm£n& 
•r§^§*^^«J:D#e>n^mtsmT§s^ibT^> p. se 

ars and C. a Wong, Science, 2001, vol291, p2344 ~2350^fE^(Z)^^^:^^ 
(Endo-H) TMSbT^>A°^K^M©7^A 9 ^^>^{C^N-T-fe^y;l/3 
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/3-N- T^JVifJV^S.^—^ (Endo-M) £J1V>T> S&IBN-T-k^^n 

ir%!&m&&& 0 j££\t\ ^mm\z^y)mm(D^\zm^n\z<^zy7)vm^ 
mrc\zm.^/vfcmm^mmv, n^y/^mz^mmm^^o-mnm^x 

izmfeznz %<Dxum\ &fc&yo<Dffim&#>£.ztm^&m 1 m^m 6 m\zm 

f 0 fete, ^-NMROx-^fct *^Jl~7fc , O^T»30 < CTH0D^4. 8ppmtb 

x, mmrn 8-45 fco^T«3o < cTF*3^2p t vxr-t h ><D*9>)m<Disff. 

j~)V*2. 225PPHK H0D$r4. 718ppm«i:bTS!l^bT#e.n^lT^§ 0 gfc, Fmoc 

$miz^xmfe\;tc. 

0P&&MtSgSGP ('>7'J;i/^U3^F) 2. 6g^hUx-nm-^t;^ 

;^->^A^^ (TRIZMA BASE 0. 05mol/l , ^b^Vv^AO. 01mol/l > pH7. 
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5) 100ml tzmmtS-SIt, Clh(C7^{b±hU^A58mg (772 umol) t7 & 7"? 

tf -E&263mg ft*., XfcSrcT24&MMtbfc. C®ftR*&&l8Jfcl/fe£, 2ft 
e^Sr^Mja*9A^D^h^97^- (Sephadex G-25 , 2.5 *Xli, JBM 

mmm. oni/iino T?2m»ttu ewo»3BiK:^-r^<»2 4* 

1.3g (555 tfioOfffc. SGP^*nS*«©«IJfiftKTfcw*r. 
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x H-NMR(DaQ, SOt:) 

5.15 (1H, s, Man4- Hi), 5.06 (1H, d, GlcNAcl- Hi), 4.95 (1H, s. Man4'-H 
i), 4.82 (1H, s, Man3-Hi), 4.69 (1H, d, GlcNAc2- Hi), 4.67 (2H, d, GlcN 
Ac5, 5'- Hi). 4.53 (2H, d, Gal6, 6'- Hi), 4.34 (1H, d, Man3- H 2 ), 4.27 
(1H, d, ,Man4'- H 2 ). 4. 19 (1H, d, Man4- H 2 ), 3.03 (1H, dd, Asn-/3CH), 3.0 
0 (1H, dd, Asn- 0CH), 2.76 (2H, dd, NeuAc7, T- HaeJ, 2.15 (18H, s X6. 
-Ac), 1.79 (2H, dd, NeuAc7, 7'-H 3 ax) 

»ill?f#&tlfe^2 4 <609mg, 26Umol) £?Jc20. 7mUZ®m2#, 

fcfcftU ^?n^7K^hU^A7K^^n^pH7 tLtzo zn*&1£&mv 
Tcm, mg®*'f)Vmm : 7&?U'?h>f7yj- (Sephadex G-25 , 2.5 0X1 
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m, mnmmz&* «a»i.aii/iinO ^mmvrctc^, ^zmzm-^m 

X H-NMR (D 2 0 , 30r) 

5.13 (s, Man4-Hi), 5.12 (s, Man4- Hi), 5.01 (d, GlcNAcl- Ha ), 4.94 (s, 
Man4'-Hi ), 4.93 (s, Man4'- Hi ), 4.82 (s, Man3- Hi), 4.60 (d, GlcNAc2- 
Hi ), 4.58 (d, GlcNAc5, 5'- Hi ), 4.47 (dd, Gal6, 6' - Hi ), 4.44 (d, 
Gal6, 6'- Hi ), 4.24 (d, Man3-H>), 4.19 (d, Man4'- H 2 ) , 4.11 (d, Man 
4-H 2 ), 2.97 (bdd, Asn-/3CH), 2. 72 (dd, NeuAc7- Hsea, NeuAc7- Hsea), 2.6 
4 (bdd, Asn-/3CH), 2.15 (sX5, -Ac), 1*79 (dd, NeuAc7- Hsax , NeuAc7'- H 3 

ax ) 

' *&ftfcttttCDA'&4b429ig §T-feb>16. ln\t7m.ln\\zmmi£^tCo ZLZ. 
\Z9-y)V*U~)V*?')\'-K- X^^^I/^-^-h (155. 7mg , 461.7 
MboD tmm7k&1-hVVJ* (80.4mg, 957 tfmol) Sim*., 3&T2ft|Htii£ 

IA7A^n7h^7^f- (Sephadex G-25 , 2.5 0Xlnu JBHi&KF&K* ffi 
jlfctl. Onl/minO T«f$JLfc£ £3, ilgtl^tft^fl, ^^2^«t^6 
{fc^tU O<DA^#l309mg *«#6nfc. J1©I^$HPLC (ODS ^J7A> jg 
H*Jil45.0iiMiisftT> i E-9Z Sk 7K»tt: ;**>>-;P=65 : 35, 2.0 (*>X25cm, flE 
.j§3ml/min ) Sffl^T»«l/&tJ15, 5lfl«K:ft;£«&l 67^^{b^2 

ffijftSffofc^ ^ttSfc^A^DTh^?^*- (Sephadex G-25 , 2.5 <f> 
X30cm, MH««7X, *attl.tal/BinO T?Wrr*Jl£TB«©fc*to2$ 
cfctf 6£>*I^150mg 
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1 H-NMR (D 2 0 > 30*0 

7.99 (2H, d, Fmoc), 7.79 (2H, d, Fmoc), .7. 55 (4H, m, Fmoc), 5.15 (1H, s, 
Man4- HO, 5. 06 (1H, d, GlcNAcl- Hi), 4.95 (1H, s, Man4'-Hi), 4.82 (1H, 
s, Man3-Hi), 4.69 (1H, d, GlcNAc2- Hi), 4.67 (2H, d, GlcNAc5, 5*- Hi), 

4.53 (2H, d, Gal6, 6'- Hi), 4.34 (1H, d, Man3- H 2 ), 4.27 (1H, d, Man4'- 

H 2 ). 4.19 (1H, d, Man4- H 2 ), 3. 03 (1H, bdd, Asn- /3CH), 3.00 (1H, bdd, 
Asn-j8CH), 2.76 (2H, dd, NeuAc7, 7'- Ha.a ), 2.15 (18H, s X6, -Ac), 1.79 

(2H, dd, NeuAc7, 7' -Hsax) ; HRMS Calcd for C l0 3H 15 4N 8 Na0 66 [M+Na + ] 2581.8838, 

found 2581. 8821. 

1 H-NMR (D 2 0 , 30°C) 

7.99 (d, Fmoc), 7.79 (d, Fmoc), 7.55 (m, Fmoc), 5. 14 (s, Man4-Hi), 5.12 (s, 
Man4- H), 5.00 (d, GlcNAcl- Hi), 4.94 (s, Man4'-Hi ), 4.93 (s, Man4'- 
Hi ), 4.82 (s, Man3- Hi), 4.60 (d, GlcNAc2- Hi ), 4.58 (d, GlcNAc5, 5*- 
Hi ), 4.46 (dd, Gal6, 6' - Hi), 4.44 (d, Gal6, 6'- Hi), 4.24 (d, Man3- H 
2 ), 4.19 (d, Man4'-H 2 ) , 4.11 (d, Man4- H 2 ), 2.97 (bdd, Asn-/3CH), 2. 
72 (dd, NeuAc7- Hseq , NeuAc7- H 3e q), 2.64 (bdd, Asn-j3CH), 2.15 (sX5, - 
Ac), 1.79 (dd, NeuAc7- H 3 ax . NeuAc7'- H 3a x ) 

1 H-NMR (D 2 0 , 30t:) 

7.99 (2H, d, Fmoc), 7.79 (2H, d, Fmoc), 7.55 (4H, m, Fmoc), 5.12 (1H, s, 
Man4-HO, 5.06 (1H, d, GlcNAcl- Hi), 4.93 (1H, s, Man4'- Hi), 4.82 (1H, 
s, Man3- Hi), 4.69 (1H, d, GlcNAc2- Hi), 4.67 (2H, d, GlcNAc5, 5'- Hi), 
4.53 (2H, d, Gal6, 6'- Hi), 4.34 (1H, d, Man3- H 2 ), 4.27 (1H, d, Man4'- 
H 2 ). 4.19 (1H, d, Man4- H 2 ), 3.03 (1H, bdd, Asn- j3 CH) , 3.00 (1H, bdd, 

Asn-/3CH), 2.15 (12H, s X4, -Ac) ; HRMS Calcd for C 81 H 120 N 6 Na0 5O [M+Na + ] 19 

3 8 
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99. 6930, found 1999. 6939. 

&MM2T*&P>tl1t{b&m2&&Xf6-<Dm&Vll (224mg, 97jtimol) tV s s&Lto 
T)V7$ >24mg£HEPES (50iM, pH6. 0) 22mHd&$£ii\ ££{e:Diploc 

occus pneumoniae^ 0 - 13*7$ h^-i£(l. 35U) £2jn*.fc, 37*C 
T15P#MIHlbfc!k *IStt*ftffofc. 8f?&£HPLC(ODS;fr9A v 2.0 * 
X25cm> Jg»^50mM^mr> ; E^^A7K^:T'fehnhU;i/=85: 15, «£ 
j£3ml/nin)T?«ISL/fctc:5, 129 ^HUcJ|2 Wtttft&m 3 134 
ffr&«7#»ffiU&. *tt-£ft<feSct)*m. Att^WSffofc. ttHTHPLC 
(0DS#^£, 2.0 <*>X25cnu JM&J^ft400!5&Ndt;jC, ' 16^«J^630^tft* 
T«7jc : 7±h~hV)V mmtk) =10:0 *^85 : 15, 31^|fe^645^tfe*T 

: 7-kh-hU;V=85 : 15^680 : 20tefcSJ;5K:^95?X>h*&**fc. 
2ftjtte3.0ml/min-) Sffl^TjRiMaftffr)fcfc2:«, Mm£*rz{b&® 3 #81 
mg, -fb-&t!7^75mg#enfco 

1 H-NMR (D 2 0 , SOt:) 

7.99 (2H, d, Fmoc), 7.79 (2H, d, Fmoc). 7.55 (4H, m, Fmoc), 5.15 (1H, S, 
Man4-Hi), 5.06 (1H, d, GicNAcl-Hi), 4.95 (1H,. s, Man4'-Hi), 4.82 (1H, s, 
Man3-HO, 4.69 (1H, d, GlcNAc2-Hi), 4.67 (2H, d, GlcNAcB, B'-HO, 4.53 (1H, 
d, Gal6'-Hi), 4.34 (1H, d, Man3-H 2 ), 4.27 (1H, d, Man4'-H 2 ). 4.19 (1H, d, 
Man4-H 2 ), 2.97 (1H, bdd, Asn-/3CH), 2.76 (1H, dd, NeuAc7'-H 3 eQ ), 2.61 
C1H, bdd, Asn-j3CH), 2.15 (15H, s X 5, -Ac), 1.79 (1H, dd, NeuAc7'- 
Haax ) ; HRMS Calcd for C 86 H m N 7 Na0 53 [M+Na + ] 2128. 7356, found 2128.7363. 

1 H-NMR(D 2 0, 30*0 

3 9 
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7.99 (2H, d, Fmoc), 7.79 (2H, d, Fmoc), 7.55 (4H, m, Fmoc), 5. 15 (1H, S, 
Man^Ht), 5.06 (1H, d, GlcNAcl-Ha), 4.95 (1H, s, Man4'-Hi), 4.82 (1H, s, 
Man3-Hi), 4.69 (1H, d, GlcNAc2-Hi), 4.67 (2H, d, GlcNAc5, 5' -Hi), 4.53 (1H, 
d, Gal6-Hx), 4.34 (1H, d, Man3-H 2 ). 4.27 (1H, d, Man4'-H 2 ) . 4.19 (1H, d, 
Man4-H 2 ), 2.97 (1H, bdd, Asn- j3 CH), 2.76 (1H, dd, NeuAc7-H 3 ea), 2.60 
(1H, b dd, Asn-j8CH), 2.15 (15H, s X5, -Ac), 1.79 (1H, dd, NeuAc7-Hsax) ; 
HRMS Calcd for C g6 H 125 N 7 Na 3 0 53 [M+Na+] 2172.6995, found 2172.7084. 

mmms^n^nrcit^ms^^xS7<Dm^ (90mg,47.3 ami) z^n^en 

ftmtZ Vi/ltmT )V7$>Zmg £&fcHEPES mmmm (50mM,pH6. 

0) 8.1ml \zmM^^> ££fcBovine kidney !f)Vn^^~?-M (is 

^TJVWy^M, from Bovine kidney) £2. 88U DnZ-feo Z<DmWi&MX; 

x^mm^rnvrc^mw^v, ^m/^hplccods^a, 2.0 0 x25cm, 
mmmmmommmry^^^mm : **/-;i/=65 : 35, ^s^mi/min)-? 

2.0 <f>X25cnu mm®MUm®<D\5ftmtf7k, Uftm^ZOfr'&HiTfeTit: 7-fe 
h - hU;V=10 : 0 fr£>85 : 15, 31#^ £45#^£Ttezk : TthnhiJjV= 
85 : 15^£80 : 20fc&£<k5 (C^7^X> b £»tffc 0 W&m. Oml/minO £/8 
^TmM®M*?f~>tchZ\?>, Sl$£T5{t^J4^40iiig, {fc^tl 8 ^37mg#S 

1 R-NMR (D 2 0 , ZOX:) 

8.01 (2H, d, Fmoc), 7.80 (2H, d, Fmoc), 7.56 (4H, m, Fmoc), 5.22 (1H, s, 
Man4-Hi), 5.08 (1H, d, GlcNAcl-Hi), 4.94 (1H, s, Man4'-Hi), 4.84 (1H, s, 
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Man3-Hi), 4.69 (1H, d, GlcNAc2-Hi), 4.67 (1H, d, GlcNAc5-Hi), 4.55 (1H, d, 
Gal6-Hi), 4.33 (1H, dd, Man3-H 2 ), 4.20 (1H, dd, Man4-H 2 ), 4.15 (1H, dd, 
Man4*-H 2 ), 2.97 (1H, bdd, Asn-/3CH), 2.76 (2H, dd, NeuAc7, 7* -H 3eQ ), 
2.62 (1H, bdd, ' Asn- j3CH), 2.15 (12H, s X4, -Ac), 1.79 (2H, dd, NeuAc7, 
7'- Hsax ) ; HRMS Calcd for C 78 H lu N 6 Na0 48 [M+Na + ] 1925.6562, found 1925. 6539. 

tut* # tifcit&m 8 ©t/swx-^ x>x%>%» 

X H-NMR (D 2 0 , 30*0 

7.99 (2H,d, Fmoc), 7.79 (2H, d, Fmoc), 7.55 (4H, m, Fmoc), 5.15 (1H, S, 
Man4- Hi), 5.06 (1H, d, GlcNAcl- HO, 4.95 (1H, s, Man4'-Hi), 4.82 (1H, 
s, Man3- Hi), 4.69 (1H, d, GlcNAc2- Hi), 4.67 (2H, d, GlcNAc5, 5'- Hi), 
4.53 (2H, d, Gal6, 6'- Hi), 4.34 (1H, d, Man3- H 2 ), 4.27 (1H, d, Man4'- 
H 2 ), 2.97 (1H, bdd, Asn-j3CH 2 ), 2.76 (1H, dd, NeuAc7' - Haea ), 2.61 (1H, 
bdd, Asn-/3CH 2 ), 2.15 (12H, sX4, -Ac), 1.79 (1H, dd, NeuAc7'- Hsax) ; 
HRMS Calcd for C 7g H m N 6 Na0 48 [M+Na + ] 1925. 6562, found 1925.6533. 

mmm 5 \t^m 5 <d&®, 

^JSM4T#e>n^b'&tl4 (30mg, 473 umol) tVz/StmT )V?=i >3mg £ 
HEPES mm^W. (50mM, pH6. 0).6 niHC^^^ $&}CJack BeansS^ot- V> 

y^-if^riou imz.t£ 0 com^zTc^zimm^nvrc^^mv, get* 

THPLC(0DS#^£, 2.0 <*>X25cm, mmfeMfeM%Wl5frffltf7k, 16#^ 
e»30^^T^7K : T-khnbU;i/=10 : 0 fr£>85 : 15> 31#^S45#^i;T 
\$7k : T-feh^hU;i/=85 : 15fr£80 : 20£&£ £5 i£^^X> b^gfWco 

^jgte3.omi/mino zm^xmrnvtct umttzw, i m\zm-fc^m 5 

1 H-NMR (D 2 0 , 30t:) 

4 1 
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8.01 (2H, d, Fraoc), 7.80 (2H, d, Fmoc), 7.56 (4H, m, Fmoc), 5.00 (1H, d, 
GlcNAcl-HO, 4.95 (1H, s, Man4'-Hi), 4.84 (1H, s, Ma^-Hx), 4.67 (1H, d, 
GlcNAc2-Hi), 4.56 (1H, d, GlcNAc5-Hi), 4.44 (1H, d, Gal6-Hi), 4.11 (1H, 
dd, Man4*-H 2 ), 4. 07 (1H. dd, Man3-H 2 ), 2.97 (1H, bdd, Asn-j3CH), 2.76 (1H, 
dd. NeuAc7'-H 3 ea ), 2. 62 (1H, bdd, Asn-j3CH), 2.15 (12H, s X 4, -Ac), 
1.79 (2H, dd, NeuAc7'- Hsu ) HRMS Calcd for C 72 H 104 N 6 NaO 43 [M + Na + ] 
1763.6034, found 1763.6074. 

H«iJ6 {kG® 9 <D&f& 

^MM4 -e%t>fttzfc&m% (40 mg, 630 nm\) tVzs&Lm7)V7S: >5 mg£ 
HEPES mmmtil (50mM, pH6. 0) 7.8 mlfci^S-fr, Jack Beansi^a- V>/-> 

PLCC(0DS#^A, 2.0 <*>X25cnu mffl&Mfemm<Dl5ftmtfyk, 16#^£3 
0^ST«7jc : TirhnhU;^=10:0^S85 : 15, 31#ig^ S 4 5#^i;Tte8 
5:15 ^£80:20 lzfc% £5 \Ztf?z?X> h £&frfco ^5ite3. 0 ml/min) %m 

1 H-NMR (D 2 0 > 30^) 

8.01 (2H, d, Fmoc), 7.80 (2H, d, Fmoc), 7.56 (4H, m, Fmoc). 5. 23(1H, s, 
Man4-Hi), 5.08 (1H, d, GlcNAcl-Hi), 4.53 (lfl, d, Ga^-Hx), 4. 32 (1H, dd, 
Man3-H 2 ), 4.28 (1H, dd, Man4-H 2 ), 2.81 (1H, bdd, Asn-)3CH), 2.76 (1H, d 
d, NeuAc7-H3e Q ), 2.59 (1H, bdd, Asn-j3CH), 2.13 (12H, s X4, -Ac), 1.80 
(1H, dd, NeuAc7H 3 ax ) ; HRMS Calcd for C M H 104 N 6 Na0 43 [M+Na + ] 1763.6034, fo 
und 1763. 6041. 

mmm i Fmoc &<DM$m (fc^m 3 3 o&m 

4 2 
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^^J2T?#e>nfc<bi^l 0 (10.5mg, 5. 27#mol)&50% ; E;i'3fry >/N, N- 
i?*9-)V*)l&7$. mm. 4ml • 7;l/^ >f^ffl^TT2 

EBZIttco ZL(Dfeffiz h;l/X>3ml £fln*., 35'C^XA*#l/-^-fc#bfeo 
£<D^£=®3i05gU S^^^Dl^^feo 

Th^?^ — (Sephadex G-25 , 2.5 <f>X30cm, JgHfitlKte* Sfejtfiil. Oml/m 

3 3 <h 1 H-NMRX ys s^7 h^tlfc^i^&illfc, 

<b^3 3C9tlSftx-*f2OT©®DT&£o 
! H-NMR (30*0 

6 5.12 (s, 1H, Man4-H-1), 5.07 (d, 1H, / = 9. 7 Hz, GlcNAcl- H-l), 4.92 
(s, 1H, Man4'-H-1), 4.76 (s, 1H, Man3-H-1), 4.62 (d, 1H, / = 8. 0 Hz, Glc 
NAc2-H-l), 4.58 (d, 2H, / = 7. 8 Hz, GlcNAc5, 5* -H-l), 4.47 (d, 2H, / = 7. 
9 Hz, Gal6, 6'-H-l), 4.24 (bd, 1H, Man3-H-2), 4.19 (bdd, 1H, / = 3. 2 Hz, 
1.4 Hz, Man4'-H-2), 4.12 (bdd, 1H, / = 3. 2 Hz, 1.4 Hz, Man4-H-2), 2.93 
(dd, 1H,. 7=4.5 Hz, 17. 0 Hz, Asn-/3CH), 2.93 (dd, 1H. / = 6. 8 Hz, 17.0 
Hz, Asn-j8CH), 2.08 (s, 3H, Ac), 2.05 (s, 6H, AcX2), 2.01 (s, 3H, Ac) 

fc&mmmg, 21.3^mol)i^^JfiL?llTJU^5>1.0ig*HBPBS««a5aE (50mM, 
PH5.0, 45.4^L) \Z®ffil£1k, ;^f7$^- if (^77^H'Jy?tt«, 
from Viblio Cholerae, 198mU) *in&tco 21O^S37t:T?20«PM»«bfc^ 
HPLC^«ftJ; QRjB%£7&mmhfco £HPLC(YMC Packed Column D- 

0DS-5 S-5 120A ODS No. 2020178, 20X250mm, JgBB&lfcteBOiDMfls&T^riS' A 
TKJgtt: T-khXhU;V=80 : 20, .«E£M/miiOTJ|*»bfc. 3?telODS;*7 5 A (3 
X^>-;W5C l8 -0PN, 15X100mm, MJfcH 2 O£50mL^U &K:25K7*fe h U 



WO 03/008431 



PCT/JP02/06091 



70%) e, nfco # 6 n&fls^ftoiiift^-^ fcmroji o r$> §, 

'H-NMR (30*C) 

6 7.91 (d, 2H, /= 7.5 Hz, Fmoc), 7.71 (d, 2H, /= 7. 5 Hz, Fmoc), 7.51 
(dd, 2H, / = 7. 5 Hz, Fmoc), 7.43 (dd, 2H, / = 7. 5 Hz, Fioc), 5. 12 (s, 1H, 
Man4-H-1), 4.99 (d, 1H, / = 9. 5 Hz, GlcNAcl-H-1), 4.92 (s, 1H,-Man4'-H- 

1) , 4.76' (s, 1H, Man3-H-1), 4.58 (d, 1H, / = 8. 0 Hz, GlcNAc2-H-l), 4.55 
(d, 1H, 7=8. 4 Hz, GlcNAc5'-H-l), 4.47 (d, 1H, J = 7. 8 Hz, Gal6'-H-1), 
4.34 (t, 1H, Fmoc), 4.24 (bd, 1H, J = 1. 9 Hz Man3-H-2), 4.18 (bdd, 1H, / 
= 1.4 Hz, 3.3 Hz, Man4-H-2), 4.11 (bdd, 1H, / = 1. 4 Hz, 3.5 Hz, Man4'-H- 

2) , 2.72 (bdd, 1H, / = 3. 0 Hz, 15.7 Hz, Asn-jSCH), 2.52 (bdd, 1H, / = 
8.7 Hz, 15.7 Hz, Asn-/3CH), 2. 06, 2.05, 2. 04, 1.89 (each s, each 3H, 
Ac); HRMS Calcd for C 75 H U0 N 6 Na0 45 [M+Na + ] 1837. 6402, found 1837. 6471 

mmm 9 4£&®i9<d&i& 

4t&%H20mg, 9.iuml)tV>'tfn.mT)V75.>L 6mg£HEPESiJg®?g?|£ (50mM, 
PH5.0. 323 /zL) /^y^-P-V (^^7JVK'J 

from Viblio Cholerae, 141mU) ^iPTLfco Z.<Dm%t&ZTCT?imffli&Mhr£'&* 
mC#lfffc£DE0&7£»BLfc. M^THPLC(YMC Packed Column D-ODS-5 
S-5 120A ODS No. 2020178, 20X250mm> mfM&fflZSQrimWiy^ — V&Tkm 
m.i Tirh~hU;i,=80 : 20> «E5i4iL/min)T*l«Ufc, EfcODS* 7 A (nx^E 
->-;W5C 18 -0PN, 15Xl00im> MfcH 2 0£50mU5fgU &K:25%7-fe h~ b U 
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-fc'&<»4(45ig, 24|t«ol)i^->Jlil«f7;U^5>1.7iig€HBPBS«Wift (50mM, 

ph5.o, 820md \zmm^^, y^s-^-*? (^m^HUyfan* 

/rozs miio C/jo/erae, 134mU) ^fltl^fco C©»«*87tTUP»MMbfctl, 
HPLC#«rfc <k ££Jft|l7£?ifgbfco m^X, fcmmWt*mcam Packed 
Column D-0DS-5 S-5 120A ODS No. 2020178, 20X250mnu JBHttfttt6(Mimi7 
y^-V^mWi : 7i* h^b U;i/=80 : 20, ^^4mL/min) T*jflS bfc. III 
0DS*7A(3^^V-;V75C l8 -0PN, 15X100mm, MJteH,0&50nUi6U #Cfc25% 
Til h~ h U;V^^bT^ffi$iirfe)Tj^Mbfei^5, g^TS^^ 
15(28mg, $Lmn%)fimt>nt£o #e>n^b^©t/SWx-^^T©5iOT 

'H-NMR (30*0 

6 7.92 (d, 2H, / = 7. 5 Hz, Fmoc), 7.71 (d, 2H, / = 7. 5 Hz, Fmoc), 7.51 
(dd, 2H, /= 7. 5 Hz, Fmoc), 7.44 (dd, 2H, / = 7. 5 Hz, Fmoc), 5.10 (s, 1H, 
Man4-H-1), 4.99 (d, 1H, / = 9. 5 Hz, GlcNAcl-H-1), 4.92 (s, 1H, Man4'-H- 
1), 4.76 (s, 1H, Man3-H-1) 4.58 (d, 2H, GlcNAc2, 5'-H-l), 4.47 (d, 1H, / 
= 8.0 Hz, Gai6'-H-1), 4.35 (t, 1.H, Fmoc), 4.24 (bd, 1H, / = 1. 9 Hz, 
Man3-H-2), 4.11 (bs, 1H, Man4'-H-2), 4.07 (bs, 1H, Man4-H-2), 2.72 (bd, 
1H, / = 15.5 Hz, Asn-/3CH), 2.52 (bdd, 1H, / = 8. 7 Hz, 15.5 Hz, Asn-j3 
CH), 2.06, 2.04, 1.89 (each s, each 3H, Ac); HRMS Calcd for C 67 H g7 N 5 Na0 40 [M 
+Na + ] 1634. 5608, found 1634. 5564 

mmm 1 1 fl^a-wo©^ 

4t<&^15(llmg, 6.8^mol) t^->il«T;i/^5>l. 5mg£HEPES»« (50mM, 
PH5.0, 269 mL) j3-#5^ b^?-' if Okfc^XMftM, from 

Jack Beans, lljtiL, 275mU) ZMZtco C0^^37 < CT14^F^#Sbfe^, 
mZftffi\Z&Q EmmTZmmVtco JKJE&^^^HPLCCYMC Packed Column D- 
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ODS-5 S-5 120A ODS No. 2020178, 20X250mm, JgW^jftteBOnMBsllT^—tfA 
T-feh^hU;V=80 : 20, iffijgM/nin)T»«bfc. 35fcODS*7A(3 ' 
x :^>-;W5C 18 -0PN, 15X100mm, *$JfcH,0$50inL«SU &fc:25% 7-fe b~ h U 
)l*ffibTmmi£tc)T»BmVfctZ.Z, gft<hT5fc£i&70(6.3mg, JR* 

64%) & ftfcc # e> nfcfl5<rt(fo*8»5*-^ttKT©a 

•H-NMR (30*0 

6 7.91 (d, - 2H, 7= 7. 5 Hz, Fmoc), 7.70 (d, 2H, / = 7. 5 Hz, Fmoc), 7.50 
(dd, 2H, 7 = 7. 5 Hz. Fmoc), 7. 43 (dd, 2H, / = 7. 5 Hz, Fmoc), 5.10 (s, 1H, 
Man4-H-1), 4.99 (d, 1H, 7 = 9. 5 Hz, GlcNAcl-H-1), 4.91 (s, 1H, Man4'-H- 
1), 4.76 (s, 1H, Man3-H-1), 4.55 (d, 2H, GlcNAc2, 5'-H-l), 4.32 (t, 1H, 
Fmoc). 4.24 (bs, 1H. Man3-H-2). 4.10 (bs. 1H. Man4-H-2). 4.06 (bs. 1H. 

7 = 1.3 Hz. Man4'-H-2), 2.72 (bd. 1H. 7= 14.0 Hz. Asn-/3CH), 2.52 (bdd. 
1H. 7 = 9. 5 Hz, 14.8 Hz. Asn-j3CH), 2. 06. 2. 05. 1.89 (each s, each 3H. 
Ac); MS(Fab) Calcd for C 61 H 88 N s 0 35 [M+H + J 1450.5, found 1450.4 

4b£-^8(47mg, 2%nm\)t^7zyskm7)^^>l.9mg^m?ESmmmm (50mM, 

pH5.o. 840md \zmmz^ if (->m^Hu 

from Viblio Cholerae, 369mU) %iU%.tc.o Z.<Dfetit&ZlX:T*zmffi1frnL'tt&. 
HPLC^«fK:«fcDK«»TS»»bfc. EJ&MteftftftttjRU tt^THPLCOMC 
Packed Column D-ODS-5 S-5 120A ODS No. 2020178, 20X250mm, JgH&Jg&SOiiM 
@1^y>^~#A7j<^:7^h-hU;V=80: 20, Ji5i4mL/min)T?*t®lbfco 
M{C0DS^^A'(3X ; E5/-;V75C 1 j-0PN, 15X 100mm, S^fcHjO&BOniLiftU &\t 

20 (26mg. JR#6S5IS) ^6n&^ftO«lWT-^ttKToat)T?*S. 
l H-NMR (30*0 
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6 7.92 (d, 2H, / = 7. 5 Hz, Fmoc), 7.71 (d. 2H, / = 7. 5 Hz, Fmoc), 7.51 
(dd, 2H, 7= 7. 5 Hz, Fmoc), 7.43 (dd, 2H, /= 7. 5Hz, Fmoc), 5.12 (s, 1H, 
Man4-H-1), 4.99 (d, 1H, 7 = 9. 4 Hz, GlcNAcl-H-1), 4.91 (s, 1H, Man4'-H- 
1), 4.77 (s, 1H, Man3-H-1), 4.57 (bd, 2H, GlcNAc2, 5'-H-l), 4.46 (d, 1H, 
/= 7. 5' Hz, Gal6'-H-1). 4.34 (t, 3H, Fmoc), 4.24 (bs, 1H, Man4'-H-2), 
4.19 (bs, 1H, Man4-H-2), 2.72 (bd, 1H, / = 15. 5 Hz, Asn-j3CH), 2.52 (bdd. 
1H, 7= 9. 2 Hz, 15.5 Hz, Asn-/3CH), 2.06, 2.05, 1.89 (each s, each 3H, 
Ac); HRMS Calcd for C 67 H 97 N 5 Na0 40 [M+Na + ] 1634.5608, found 1634.5644 

mmmi 3 tt&mtw&m 

^^tl20(12mg, lAiim\)tV*sM.mT)V7^>\.^g*mmsmmmm (50mM, 
PH5.0, 330 mD \zmmi£^> 3^7^h'>^- t? (£<fb#Xit&S^ from 
Jack Beans, 12aL, 297mU) ^MXtco Z. ©?Mc£37 < CT46Rt^#S VtcWi, 
1SPlCftffi\Z&V)fc1fem7%:mmVt£ 0 £jfti£?££HPLC(YMC Packed Column D- 
ODS-5 S-5 120A ODS No. 2020178, 20X250mm, Mli^te50mMimr ^-^A 
7mm: TirhnhU;i/=80 : 20, ^5t4mL/min)T^Lfeo MK:0DS#^£(ri 
X ; E->-;V75Ci 8 -0PN, 15X100mm, *IOfcH 2 0^50mL^b, ^{C25%T-fe h~ 1- U 

61%)^#£ftfco ftenfeflS^ftOftlWr-^ttttTOiDT**. 
'H-NMR (30*C) 

«5 7.90 (d, 2H, /= 7. 5 Hz, Fmoc), 7.70 (d, 2H, 7 = 7. 5 Hz, Fmoc), 7.49 
(dd, 2H, 7=7. 5 Hz, Fmoc), 7.42 (dd, 2H, 7 = 7. 5 Hz, Fmoc), 5.11 (s, 1H,. 
Man4-H-1), 4.99 (d, 1H, 7 = 9. 4 Hz, GlcNAcl-H-1), 4.91 (s, 1H, Man4'-H- 
1), 4.76 (s, 1H. Man3-H-1), 4.55 (d, 2H. GlcNAc2. 5-H-l), 4.31 (b, 1H, 
Fmoc), 4.24 (bs, 1H, Man3-H-2), 4.18 (bs, 1H, Man4-H-2), 3.97 (dd, 1H, 7 
= 1.8 Hz, 3.3 Hz, Man4'-H-2), 2.72 (bd, 1H, 7 = 15. 5 Hz, Asn-/3CH), 2.52 
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(bdd, 1H, 7=8. 0 Hz, 15. 5 Hz, Asn-jSCH), 2.06, 2.05, 1. 88 (each s, each 
3H, Ac); MS(Fab) Calcd for C 61 H 88 N s 0 36 [M+H + ] 1450.5, found 1450.3 

^%5(32mg, 18.4Miol)i^^jfil?»T;i/^5>2. 5mg^HEPESil«^ (50mM, 
PH5.0, 713#L) \zmffii£&, (v'^T^F'Jy^m 
from Viblio Cholerae, 134mU) ^MXTco ZLOmm^Zl^XimmWrniyfcW:, 
HPLC##rfc£ V)Kmm7*mmhtc 0 m^X. £j&?g?&£HPLC(YMC Packed 
Column D-0DS-5 S-5 120A ODS No. 2020178, 20X250nmu JH§2«te50mM@£m7 

>^~y&&mm : y-tr hnhu;v=8o : 20, *«»4inL/min)T»«L;fc. sk- 

0DS^7 7A(3X ; Ev"-;W5C lg -0PN, 15 X 100mm, flMajfc^O&BOmLa&U &l£25% 
16(13mg, iR^52*)^#e»tlfeo #Snfe{k:^(D^3S^-^ tt^TOji D T 

% Z> o 

l H-NMR (ZQV) 

6 7.92 (d, 2H, / = 7. 5 Hz, Fmoc), 7.71 (d, 2H, 7 = 7. 5 Hz, Fmoc), 7.51 
(dd, 2H, 7=7. 5 Hz, Fmoc), 7. 44 (dd, 2H, 7 = 7. 5 Hz, Fmoc), 5.00 (d, 1H, 
7= 9.9 Hz, GlcNAcl-H-1), 4.92 (s, 1H, Man4'-H-1), 4.75 (s, 1H, Man3-H- 
1), 4.58 (d, 2H, 7= 7. 5 Hz, GlcNAc2, 5'-H-l), 4.47 (d, 1H, 7 = 7. 8 Hz, 
Gal6'-H-1), 4.34 (t, 1H, Fmoc), .4.10 (bd, 1H, Man3-H-2), 4.07 (bs, 1H, 
Man4'-H-2), 2.72 (bdd, 1H, 7= 15.5 Hz, Asn-j3CH), 2.52 (bdd, 1H, 7 = 
9.2 Hz, 15.5 Hz, Asn- 0 CH), 2.07, 2.05, 1.89 (each s, each 3H, Ac); 
MS(Fab) Calcd for C 6l H 88 N 5 0 35 [M+H + 3 1450.5, found 1450.3. 

4b£tU6(9mg, 6. 1 t^i/famr )V7*>\. 6mg^HEPESM^ (50mM, 
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PH5.0, 613#L) fc****, (£fc#rit*fc$£, /rozs 

Jack Beans, I861U) 210^§37 , CT32^^ebfe^ HPLC^*f 
KJ:DEJM*7**ttl/fc. £Jfci£?££HPLC(YMC Packed Column D-ODS-5 S-5 
120A ODS No. 2020178, 20X250mm, BHfc«m0iiMMfe7>*-tf AzK*« : T 
•fehnhU;i/=80 : 20, ^&4inL/min)TttSL&. JSfcODSjtJ^AOX^^-^ 
75C 18 -OPN, 15X100mm, **0fcH,O&5OiLilKU #Kl25%7ir h- h UJUfeffiUT 

•H-NMR (SOt:) 

6 7.89 (d, 2H, / = 7. 5 Hz, Fmoc), 7.68 (d, 2H, 7 = 7. 5 Hz, Fmoc), 7.49 
(dd, 2H, /= 7. 5 Hz. Fmoc), 7.42 (dd, 2H, / = 7. 5 Hz, Fmoc), 4.99 (d, 
1H, 7=9. 7 Hz, GlcNAcl-H-1), 4. 91 (s, 1H, Man4'-H-1), 4.55 (d, 1H, 7 = 
8.1 Hz. GlcNAc2, 5'-H-l), 4.09, 4.07 (s, 1H, Man4'-H-2, Man3-H-2), 2.72 
(bd, 1H, 7= 15.5 Hz Asn-jSCH), 2.56 (bdd, 1H, 7 = 8. 1 Hz, 15.5 Hz, Asn- 
j8 CH), 2.07, 2.05, 1.89 (each s, each 3H, Ac);. MS (Fab) Calcd for 
C 6S H„NsNa0 30 [M+Na + ] 1310.5, found 1310. 2 

#^$117(3. 4mg, 2.6/imol) £ ? i/fam7)V7 S > 1. lmg£HEPESM*ff}&$t 
(50mM, pH5. 0, 257/iL) JFTir^-fl -D-^n-y-^^y-if ($/ 

^Y7^HU from Jack Beans, 144mU)j&n*.£o £0$£?&£37'CT?24R#f!ail 
IL/fct, HPLC#WfccfcD£^7£?if&bfc. ^|g$t£HPLC(YMC Packed 
Column D-0DS-5 S-5 120A ODS No. 2020178, 20X250mm, Mi§»te50mTO^7 
>*:~V&*®m : TirhnhU;i/ = 80 : 20, ^4mL/min) T*fig bfc 0 Mfc 
0DS^7^A(3X ; E>'— ;W5C 18 -0PN, 15X100mm o ^$fcH 2 0£50niUffEU &fc25% 
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18(2. lug, jR*75x)##&ttfc. nzntcik£momm®¥~?wxTom } o 

'H-NMR (30*0 

(5 7.91 (d, 2H, /= 7. 5 Hz, Fmoc), 7.71 (d, 2H, / = 7. 5 Hz, Fmoc), 7.51 
(dd, 2H, / = 7. 5 Hz, 7. 5 Hz, Fmoc), 7. 43 (dd, 2H, / = 7. 5 Hz, 7. 5 Hz, 
Fmoc), 5.00 (d, 1H, / = 9. 7 Hz, GlcNAcl-H-1), 4.91 (d, 1H, / = 1. 6 Hz, 
Man4'-H-1), 4.76 (s, 1H, Man3-H-1), 4.58 (d, 1H, /= 7. 8 Hz, GlcNAc2-H- 
1), 4.34 (t, 1H, Fmoc), 4.07 (d, 1H, / = 2. 7 Hz, Man4'-H-2), 3.97 (dd, 
1H, / = 1. 6 Hz, 3.7 Hz, Man3-H-2). 2.72 (bdd, 1H, / = 3. 2 Hz, 15.1 Hz, 
Asn-j3CH), 2. 52 (bdd, 1H, / = 8. 9 Hz, 15. 1 Hz, Asn- £ CH), ' 2. 07, 1.89 
(each s, each 3H, Ac); MS(Fab) Calcd for C 47 H 66 N 4 0 25 [M+Na + ] 1085.4, found 
1085.3 

4b£-tf9(28mg, nu,m\)tVisj&m7)V7$>l.lng%W?ESMffi^Wi (50mM, 

pH5.o, 624md \zmmz&, /-r^-^-**? (^^7^Hu^?m 

from Viblio Cholerae, 117mU) &MXtc<> Z. 0^£37t;T^7llf |33#fiLfc^ 
HPLC^flrfcJ; Qfcfo^TZmmistCo M^X, K0^£HPLC(YMC Packed 
Column D-ODS-5 S-5 120A ODS No. 2020178> 20X 250mnk mmf&MUWmffiMT 
> ; En^A7jcM:T'feh^bU;V=80 : 20, ^5i4mL/min) nmMLtco Hfc 
ODS^-MnX^— ;i/75C lg -0PN, 15X100mmo A^^H 2 OSr50mL^b, fr\Z25% 

21(14. 6mg, wmm) ^#e>nfc. n^nt^^momnm^-^mxr^m^o 

'H-NMR (30r) 

6 7.92 (d, 2H, / = 7. 5 Hz, Fmoc), 7.71 (d, 2H, / = 7. 5 Hz, Fmoc), 7.50 
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(dd, 2H, 7= 7. 5 Hz, Fmoc), 7.43 (dd, 2H, / = 7. 5 Hz, Fmoc), 5.12 (s, 1H, 
Man4-H-1), 4.99 (d, 1H, / = 9. 5 Hz, GicNAcl-H-1), 4.77 (s, 1H, Man3-H-1), 
4.57 (d, 2H, 7 = 7. 2 Hz, GlcNAc2-H-l), 4.46 (d, 1H, 7 = 7.8 Hz, Gal6-H- 
1), 4. 34(t, 1H Fmoc), 4.22 (bd, 1H, /= 2. 7 Hz, Man3-H-2), 4.19 (b, 1H, 
Man4-H-2), 2.72 (bdd, 1H, / = 15. 5 Hz, Asn-jSCH), 2.52 (bdd, 1H, 7=9.8 
Hz, 15.5 Hz, Asn-/3CH), 2.05 (s, 6H, AcX2), 1.89 (s, 3H, Ac); MS(Fab) 
Calcd for C 6I H 88 N 5 0 35 [M+H + ] 1450.5, found 1450. 3 

$mm 1 8 fc&miio&& 

Ib^tf21(10mg, 6. 9nmo\)t^-ystm7)V^^>l. 6mg£HEPESig^*& (50mM, 
PH5.0. 672 mD fl-tf^h^-if (4{^Httl> from 

Jack Beans, 205mU) *M7itco £CD^£37 < CT20B3Wg Vtc'&, HPLC#*Jt 
\Z&K) KJfclfeT Zmmhfzo £)&^I&£HPLC(YMC Packed Column D-ODS-5 S-5 
120A ODS No. 2020178, 20X250mm, Mfflfel&\$50iiMWM7 y^—V A?Jc^ : 7 
irhnhU;i/=80 : 20, »j£4nL/iiiiDT«MSL;fc. HfCODSft v A (nx^E^-^ 
75C l8 -OPN, 15X 100mm, ^(CH 2 0^50mL^ t , &tel25%7-fe h — b U )l*W.VX 

mm^rc)TUUhrctz.^>, g^jiT§^ti22(5.6mg 1 wu%)f)mt>n 

'H-NMR (30*0 

6 1. SI (d, 2H, /= 7. 5 Hz, Fmoc), 7.67 (d, 2H. 7 = 7.5 Hz, Fmoc), 7.48 
(dd, 2H, /= 7.5 Hz, Fmoc), 7.41 (dd, 2H, / = 7. 5 Hz, Fmoc), 5.12 (s, 1H, 
Man4-H-1), 4.99 (d, 1H, 7 = 9. 7 Hz, GlcNAcl-H-1), 4.76 (s, 1H, Man3-H-1), 
4.55 (d, 2H, 7=8. 6 Hz, GlcNAc2, 5-H-l), 4.26 (t, 1H, Fmoc), 4.22 (d, 1H, 

7 = 2. 2 Hz, Man3-H-2), 4.18 (bdd, 1H, 7 = 1. 3 Hz, 3.3 Hz, Man4-H-2), 
2.72 (bd, 1H, 7= 15.5 Hz, Asn-/3CH), 2.54 (bdd, 1H, 7 = 9. 5 Hz, 15.5 Hz, 
Asn-/3CH), 2.05 (s, 6H, AcX2), 1.88 (s, 3H, Ac) ; MS(Fab) Calcd for 
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C 55 H 78 N 5 0 30 [M+H + ] 1288.5, found 1288.3 

MMM 1 9 fc&mZ^fa 
ft £-$322 (3. 6mg, 2. 8Mmol) t V ->jftLtf 7 > 1. 2mg£HEPESi^® mWi 
(50mM. pH5. 0, 277 u L) N-T^JV-Q -D-fffrnVS. n^-if (-> 

^VT^KUy^ from Jack Beans, 195mU) %M%-tz 0 Z(DfeWi*WT?2mffl 
i£gLfc^, HPLC^^<kOSJSIIT^?l^bfeo EJ&}g$t£HPLC(YMC Packed 
Column D-ODS-5 S-5 120A ODS No. 2020178, 20X250mm, MH^^«50mM^T 
>^-£A7jc^?j£ : 7-feb-HJ;i/=80 : 20, ^5t4mL/min) xmMLfc. Hfc 
0DS^7^A(3X ; E:5/-;i/75C 18 -0PN, 15 X 100mm, ^|0fcH 2 OSr5OmLMb, #K:25% 

23(2. 3mg, iR^77%)^#e,tiyc 0 #enycft^tl(D%S^-^TOTCD® D 

'H-NMR (30^) 

(5 7.91 (d, 2H, / = 7. 5 Hz* Fmoc), 7.70 (d, 2H, / = 7. 5 Hz, Fmoc), 7.50 
(dd, 2E /= 7. 5 Hz, Fmoc), 7.43 (dd, 2H, / = 7.5 Hz, Fmoc), 5.11 (s, 1H, 
Man4-H-1), 4.99 (d, 1H, / = 9. 7 Hz, GlcNAcl-H-1), 4.77 (s, 1H, Man3-H-1), 
4.57 (d, 1H, /= 6. 5 Hz, GlcNAc-H-1), 4.33 (t, 1H, Fmoc), 4.22 (d, 1H, / 
= 3.0 Hz, Man3-H-2), 4.07 (bdd, 1H, / = 2. 1 Hz, Man4-H-2), 2.72 (bdd, 1H, 
/ = 15.5 Hz, Asn-j3CH), 2.52 (bdd, 1H, / = 8. 9 Hz, 15.5 Hz, Asn-/3CH), 
2. 05, 1.89 (each s, each 3H, Ac); MS(Fab) Calcd for C 47 H 65 N 4 0 25 [M + H + ] 
1085.4, found 1085. 3 

mmm2 o it^mio^m 

ft<&#10(123mg, 62#mol) t^zyfkmTJV^S. > (1. lmg) £HEPESH^?& 
(50mM, pH5.0, 2. 5mL) S-tfyZ h^df— if Okfc^XM&m. 
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from Jack Beans, 24#L, 612mU) £0?£?&£37'CT61I$ fTOfibfc 

HPLC(YMC Packed Column D-ODS-5 S-5 120A ODS No. 2020178* 20 X 250mm, M 

Mmm\twnmm.T &7mwt r± h~Ku;i,=8o : 20, m 

3. 5mL/min)TMMUfco MfcODSft 7 A (r3X^>-;V75C 18 -OPN, 15X100mm o * 
HJ^H 2 O§50mL^b> Wz2S%Ttb-hV )V*mVTmitiZ^f£)TW.m.Vt£t 
£3, Mb^tHlttlmg, JR^70«)^#6n^c #£ftfc4b^!0^g 

Wf- ^ ttKTOS C> f & § o 
'H-NMR (30*0 

<5 7.91 (d, 2H, 7= 7. 5 Hz, Fmoc), 7.71 (d, 2H, / = 7. 5 Hz, Fmoc), 7.50 
(dd, 2H, 7=7.5 Hz, Fmoc), 7.43 (dd, 2H, 7 = 7. 5 Hz, Fmoc), 5.11 (s, 1H, 
Man4-H-1), 4.99 OH. d, 7 = 9. 9 Hz, GlcNAcl-H-1), 4.91 (s, 1H, Man4'-H- 
1), 4.76 (s, 1H, Man3-H-1), 4. 55 (d, 2H, 7 = 8. 6 Hz, GlcNAc2, 5-H-l), 
4.34 (t, 1H, Fmoc), 4.24 (s, 1H, Man3-H-2), 4.18 (s, 1H, Man4-H-2), 4.10 
(s, 1H, Man4'-H-2), 2.72 (bd, . 1H, 7 = 15. 5 Hz, Asn-/3CH), 2.51 (bdd, 1H, 
7 =9.0 Hz, 15.5 Hz, Asn-/3CH), 2.06 (s, 3H, Ac), 2.05 (s, 6H, AcX2), 
1.88 (s, 3H, Ac); HRMS Calcd for C 6S H 100 N 6 Na0 4() [M + Na + ] 1675.5873, found 
1675.5841 

ft<&tJll(50mg, 30^mol)a:^>'Jfil^y;i/> r $>2.0mgS:HEPES^^ (50mM, 
PH5. 0, 920 AtL) N-7±^)V- )3 -V-PJVwVrS. -i^-if (^^77 

;Vh*'Jy?m from Jack Beans, 2. 1U) frMXtz.* ZOmmZWCX-wmffi 
llim mCftffi\z&y)EiJfom7*mmistco HJft?M:£HPLC(YMC Packed 
Column D-0DS-5 S-5 120A ODS No. 2020178, 20X 250mm, MH^^^50mM^ 
ry^-V^mfti: T-fehnhU;V=80 : 20, ^^mL/min^ftmU 

5 3. 



WO 03/008431 



PCT/JP02/06091 



*i£fTofco dOBTO^ODS^^ACHX^^- ;i/75C 18 -0PN, 15X100mm> M 
foH 2 0£50mL^U ^t25%7*fehnbU;i/^^bT^ffi$ii-fc)l! ! mbfei^ 
3> gW<h*r?){t:^12(25iDg, JR^66«)^#^nfe 0 #e>n^b^©^3iw 

'H-NMR (SOt)) 

5 7.91 (d, 2H, /= 7. 5 Hz, Fmoc), 7.70 (d, 2H, / = 7. 5 Hz, Fmoc), 7.50 
(dd, 2H, / = 7. 5 Hz, Fmoc), 7.43 (dd, 2H, / = 7. 5 Hz, Fmoc), 5.10 (s, 
1H, Man4-H-1), 4.99 (d, 1H, / = 9. 7 Hz, GlcNAcl-H-1), 4.91 (bd, 1H, / = 
1.6 Hz, Man4'-H-1), 4.77 (s, 1H, Man3-H-1), 4. 58~4. 52 (b. 1H, GlcNAc2- 
H-l), 4.33 (t, 1H, Fmoc), 4.24 (bs, 1H, Man3-H-2), 4.06 (dd, 1H, /= 1,6 
Hz, 3.2 Hz, Man4-H-2), 3.97 (dd, 1H, / = 1. 6 Hz, 3.5 Hz, Man4'-H-2), 
2.72 (bd, 1H, / = 15.5 Hz, Asn-j3CH), 2.53 (bdd, 1H, / = 9. 0 Hz, 15.5 Hz, 
Asn-j3CH), 2.05, 1.88 (each s, each 3H, Ac) 

mmm2 2 {t&mw&ti 

<b^%12(10mg, U/imol)t^^skm7)V^^>0. 9mg£HEPESifi^^ (50mM, 
pH5.o, 440mD \zmM%-#, S*/dr-M (S/^TTVVKU s^tfctt, 

from Jack Beans, 30#L, 3. 2U) ^JP^fe, £<£^£37rT21l$PBl#gLfc^ 
HPLC^«ffc«fct)SJiS»T*?ISbfc. fiV*THPLC(YMC Packed Column D-ODS-5 
S-5 120A ODS No. 2020178, 20X250mnu m^ffl&WmmT > A7jc^ 
m : T-feh^bU;V=80 : 20, ^5l4mL/min)T^§3£fTo£:, HfcODS#^A(n 
7.^^-^750,8-0?^ 15X100mm> MJfcH 2 O£50niUfcU ^t25%T*feh— hU 

)v^mvxmm^^tc)^nMvrct^^. mmt-tzfc&mMmg, 4»43%) 

'H-NMR (30*0 

<5 7. 92 (d, 2H, / = 7. 5 Hz, Fmoc), 7.71 (d, 2H, J = 7. 5 Hz, Fmoc). 7.51 
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(dd, 2H, /= 7. 5 Hz, Fmoc), 7.43 (dd, 2H, / = 7. 5 Hz, Fmoc), 4.99 (d, 1H, 
/= 9. 5 Hz, GlcNAcl-H-1), 4.76 (s. 1H, Man3-H-1). '4.57 (1H, GlcNAc2-H-l), 
4.06 (d, 1H, 7=3. 2 Hz, Man3-H-2), 2.72 (bd, 1H, / = 15. 5 Hz, Asn-j3CH), 
2.52 (bdd, 1H, / = 8. 3 Hz, 15.5 Hz, Asn-j3CH), 2.05, 1.89 (each s, each 
3H, Ac) 

fe. tlc mmmmtvxm mmry^-Vk ^v?un;-)v=% : 

fcB?i£7Ktei&#2li\ 35tn*X/t#W-hb&. M^h;vx>^3mLjp^.x;i 
4- (nx^— ;W5C 18 -0PN, lBXlOOmu jftntftttt^c) CiOlibfc. 

$tt09 2 3 flJ&*M3©-&Jfc 

fc^fclOdO. 5mg, 5.3Mmol)S±IB©S^T7l^|BIJR^$'e:fci:Jl-5> B®t 
1"Sft;^33(7mg, JR*76X)*J#6nfc. »6nfc<b'&'»tt 1 H-NMR*««ai:-» 

fc'&«>S(8.0ig l 3.8tfnol)*±ffi©tftfPT21P#HK>fi:**fcte:5, a^<h-T 
5fc£«6(6.3mg, W88^)^#e,nfco ^SnmftOftlWr-^ttKT 

5 5 



WO 03/008431 



PCT/JP02/06091 



'H-NMR (30*0) 

6 5.13 (s, 1H, Man4-H-1), 5.07 (d, 1H, / = 9. 9 Hz, GlcNAcl-H-1), 4. 95 (s, 
1H, Man4'-H-1), 4.78 (s. 1H, Man3-H-1), 4.62 (2H, GlcNAc2, 5'-H-l), 4.56 
(d, 1H, /= 8.1 Hz, GlcNAc5-H-l), 4.52 (d, 1H, /= 7. 8 Hz, Gal6'-H-1), 
4.25 (bs, 1H, Man3-H-2), 4.19 (bs, 1H, Man4'-H-2), 4.12 (bs, 1H, Man4-H- 
2), 2.94 (dd, 1H, /= 4. 5 Hz, 17. OHz, Asn-j8CH), 2.85 (dd, 1H, / = 6. 8 
Hz, 17.0 Hz, Asn-/3CH), 2.68 (dd, 1H, / = 4. 6 Hz, 12. 4 Hz, NeuAc7'-H-3 eq ), 
2.08, 2.07, 2.06, 2.04, 2.02 (each s, each 3H, Ac), 1.72 (dd, 1H, / = 
12.1 Hz, 12.1 Hz, NeuAc7'-H-3 ax ); MS(Fab) Calcd for C 71 H ll8 N 7 0 51 [M + H + ] 
1884. 7, found 1884. 5 

mmM2 5 fc&MW&J& 
^%4(11.0ig, 5.BiJLmo\)*±m(DmftT*2mmK}foZ^tct<lZ, B®t 

i-§^ti27(8.5mg, umm)T~%t>titc 0 n^ntdt^momm^-^mj. 

'H-NMR (30*0 

<5 5.11 (s, 1H, Man4-H-1), 5.08 (d, 1H, /= 9. 7 Hz, GlcNAcl-H-1), 4.95 (s, 
1H, Man4'-H-1), 4.78 (s, 1H, Man3-H-1). 4.62 (d, 2H, GlcNAc2, 5' H-l), 
4.45 (d, 1H, /= 7. 6 Hz, Gal6'-H-1), 4. 26 (bd, 1H, Man3-H-2), 4.12 (bd, 
1H, Man4'-H-2), 4.08 (bdd, 1H, / = 1. 6 Hz, 3. 3 Hz, Man4-H-2), 2.94 (dd, 
1H, /= 4. 0 Hz, 17.2 Hz, Asn-/3CH), 2.85 (dd, 1H, / = 7.2 Hz, 17.2 Hz, 
Asn-j3CH), 2.68 (dd, 1H, / = 4. 1 Hz, 12. 1 Hz, NeuAc7'-H-3 eq ), 2.09, 2.07, 
2.04, 2. 02 (each s, each 3H, Ac), 1.72 (dd, 1H, / = 12. 1 Hz, 12.1 Hz, 
NeuAc7'- H-3 8X ); MS (Fab) Calcd for C 63 H 104 N 6 Na0 46 [M+Na + ] 1703.6, found 1703. 
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HJ609 2 6 tt&mn<D&jfr 

ft-&4feB(7.pig, 4. OMBol)*±|BOli^ , Tf21l^iaiKJ*:$ii:fci^^, iWfcf 
Ste£%28(5.3mg, JK*87X)**#&nfc. W&ttfcfc^ttOttSWx-^fc&T 

*H-NMR (SOt;) 

5 5.07 (d, 1H, /= 9.4 Hz, GlcNAcl-H-1), 4.94 (s, 1H, Man4'-H-1), 4.76 
(s, 1H, Man3-H-1), 4.61, 4. 59 (each d, each 1H, GlcNAc2, 5'-H-l), 4.44 
(d, 1H, /= 7. 8 Hz, GalG'-H-l), 4.10, 4.07 (each 1H, Man4\ 3-H-2), 2.93 
(dd, 1H, /= 4. 6 Hz, 17.5 Hz, Asn-j8CH), 2.85 (dd, 1H, / = 7. 0 Hz, 17.5 
Hz, Asn-j8CH), 2.67 (dd, 1H, / = 4. 6 Hz, 12. 2Hz, NeuAc7'-H-3 eq ), 2.08, 
2.06, 2. 02, 2.01 (each s, each 3H, Ac), 1.71 (2H, dd, / = 12. 2 Hz, 12.2 
Hz, NeuAc7'- H-3„) ; MS(Fab) Calcd for C 57 H 94 N 6 Na0 4 , [M + Na + ] 1541.5, found 
1541.3 

fc£-t>7(13.9mg, 6.6Miol)ft±|3©»f^T?7«HWK«'**^:iil5, gW£*T 
§{b^tl30( 8.0mg, JR*64X)£fc&. #e>n^b^©%3g^7 i -^«^T© 

'H-NMR (30*0 

6 5.13 (s, 1H, Man4-H-1), 5.06 (d, 1H, / = 9. 9 Hz, GlcNAcl-H-1), 4.91 (s, 
1H, Man4'-H-1), 4.77 (s, 1H, Man3-H-1), 4.61, 4.60 (each d, each 1H, / = 
8.0 Hz, GlcNAc2, 5-H-l), 4.55 (d, 1H, / = 8. 4 Hz, GlcNAc5'-H-l), 4.44 (d, 
1H, 7=8.0 Hz, Gal6-H-1), 4.24 (bd, 1H, Man3-H-2), 4.19 (bdd, 1H, 7 = 
1.3 Hz, 3.2 Hz, Man4'-H-2), 4.10 (bdd, 1H, 7 = 1. 4 Hz, 3.2 Hz, Man4-H-2), 
2.90 (dd, 1H, 7= 4. 5 Hz, 16.7 Hz, Asn-/3CH), 2.80 (dd, 1H, 7 = 7. 5 Hz, 
16.7 Hz, Asn-/3CH), 2.66 (dd, 1H, 7 = 4. 6 Hz, 12.4 Hz, NeuAc7-H-3 eq ), 

5 7 
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2.07, 2.06, 2.05, 2.02, 2.01 (each s, each 3H, Ac), 1.71 (dd, 1H, / = 
12.4 Hz, 12.4 Hz, NeuAc7- H-3 ax ) ; MS(Fab) Calcd for C 71 H, l7 N 7 Na0 51 [M + Na + ] 
1906.7, found 1906.1 

&JM2 8 ft^KSlOM 
-ffr&toSC 8.0mg, A.liim\ )&±&<DWtftT!immRJ&Z'&1ttZ.Z* B#J£ 

'H-NMR (30*C) 

6 5.12 (s, 1H, Man4-H-1), 5.06 (d, 1H, / = 9. 5 Hz, GlcNAcl-H-1), 4.91 (s, 
1H, Man4'-H-1), 4.77 (s, 1H, Man3-H-1), 4.61, 4.59 (each d, each 1H, 
GlcNAc2, 5-H-l), 4.43 (d, 1H, / = 8. 0 Hz, Gal6-H-1), 4.24 (bd, 1H, Man3- 
H-2), 4.18 (bdd. 1H, Man4'-H-2), 2. 91 (bd. 1H, / = 17. 0 Hz, Asn-j3CH). 
2.81 (dd, 1H, / = 6. 5 Hz, 17.0 Hz, Asn-j3CH), 2.66 (dd, 1H, / = 4. 6 Hz, 
12.6 Hz, NeuAc7-H-3 eq ), 2.06, 2.06, 2.02, 2.00 (each s, each 3H, Ac), 
1.70 (dd, 1H, J = 12.6 Hz, 12.6 Hz, NeuAc7-H-3 ax ) ; MS (Fab) Calcd for 
C 63 H 104 N 6 Na0 46 [M+Na + ] 1703. 6, found 1703. 0 

mmm 2 9 ^mzio^ 

it&ma.lmg, 4.4/zmol ) S±B©»fpT?23»MK«**fci 215* UtQt 
tZ4k&Mt( 5. 2mg, J«78!K )T#£>nfco H6nfcft^*0«IWT-^tt 

'H-NMR (SOt:) 

6 5.14 (s, 1H, Man4-H-1), 5.07 (d, 1H, / = 9. 4 Hz, GlcNAcl-H-1), 4.78 (s, 
1H, Man3-H-1), 4.61, 4,60 (each d, each 1H, GlcNAc2, 5-H-l), 4.44 (d, 1H, 
/= 8.0 Hz, Gal6-H-1), 4.23 (d, 1H, / = 3. 0 Hz, Man3-H-2), 4.19 (bdd, 1H, 

5 8 
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7= 1.3 Hz, 2.9 Hz, Man4-H-2), 2.92 (dd, 1H, / = 4. 1 Hz, 17.2 Hz, Asn-j3 
CH), 2.83 (dd, 1H. / = 7. 5 Hz, 12. 7 Hz, Asn-jSCH), 2.67 (dd, 1H, 7=4.6 
Hz, 12.7 Hz, NeuAc7-H-3 eq ), 2.06 (s, 6H, AcX2), 2.03, 2.01 (each s, each 
3H, Ac) 1.71 (dd, 1H, 7 = 12. 7 Hz, 12.7 Hz, NeuAc7- H-3 ax ) ; MS (Fab) Calcd 
for C 57 H 94 N 6 Na0 41 [M+Na + ] 1541. 5, found 1541.2 

mmm 3 0 {t$mwGti$ 

?Z1£$mM (6. 5mg, JR*77X)T*&nfc. #6tlfcft^«lO«!lWT-^H: 
'H-NMR (30*0 

5 5.11 (s, 1H, Man4-H-1), 5.06 (d, 1H, / = 9. 5 Hz, GlcNAcl-H-1), 4.92 (s, 
1H, Man4'-H-1), 4.75 (s, 1H, Man3-H-1), 4. 61, 4. 57, 4.55 (each d, each 
1H, 7=7. 5 Hz, GlcNAc2, 5, 5'-H-l), 4.46 (d, 1H, 7 = 7. 3 Hz, Gal6'-H-1), 
4.23 (bs, 1H, Man3-H-2), 4.18 (bs, 1H, Man4'-H-2), 4.10 (bs, 1H, Man4-H- 
2), 2.87 (dd, 1H, 7 = 4. 8 Hz, 17. 0 Hz, Asn-j3CH), 2.76 (dd, 1H, 7 = 7. 2 
Hz, 17.0 Hz, Asn-/3CH), 2.07 (s ; 3H, Ac), 2.04 (s, 6H, AcX2), 2.00 (s, 
3H, Ac); MS(Fab) Calcd for C 60 H 100 N 6 NaO 43 [M+Na + ] 1615,6, found 1615.0 

nmm s 1 it^m%<o^ 

ik&m9( 9.8mg, SAiiml )%Jbft<Dmft'VlzmmKJfc'21£1ttZ.Z* @l$ 
hTZitGmti 8.0mg, iR*88S; )77#enfc. ft&ftfcfb-&«©&SW5 s -* 

•H-NMR (30"C) 

6 5.11 (s, 1H, Man4-H-1), 5.06 (d, 1H, 7 = 9. 5 Hz, GlcNAcl- H-l), 4.91 
(s, 1H, Man4'-H-1), 4.76 (s, 1H, Man3-H-1), 4.60, 4.57, 4.55 (each d, 

5 9 
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each 1H, GlcNAc2, 5, 5'-H-l), 4.46 (d, 1H, /= 7.8 Hz, Gal6-H-1), 4. 28 (s, 
1H, Man3-H-2)„ 4.18 (s, IE Man4'-H-2); 4. 10 (s, 1H, Man4-H-2), 2.88 (dd, 
1H, / = 4.0 Hz, 16.6 Hz, Asn-jSCH), 2.77 (dd, 1H, / = 7. 5 Hz, 16.6 Hz, 
Asn-0CH), 2.07 (s, 3H, Ac), 2.04 (s, 6H, Ac X 2), 2.00 (s, 3H, Ac); 
MS(Fab) Calcd for C 60 H 101 N 6 0 4S [M+H + ] 1593.6, found 1593.8 

mmrn 3 2 fc&mzw&fc 

f §<b^38(4. omg, i&mn)ffnznt£o ftSft&{b£to®*3«7 s -*W:& 

l H-NMR (30*0 

a 5. 10 (s, 1H, Man4-H-1). 5.07 (d, 1H, /= 9. 4 Hz, GlcNAcl- H-l), 4.92 
(s, 1H, Man4'-H-1), 4.76 (s, 1H, Man3-H-1), 4. 61, 4. 57 (each d, each 1H, 
/ = 7. 8 Hz, GlcNAc2, 5' -H-l). 4.47 (d, 1H, / = 7. 8 Hz, Gal6'-H-1), 4.24 
(d, 1H, /= 2. 3 Hz, Man3-H-2), 4.10, 4.06 (each bd, each 1H, Man4',4-H- 
2), 2.90 (dd, 1H, / = 4. 2 Hz, 16.8 Hz, Asn-jSCH), 2.81 (dd, 1H, / = 7. 3 
Hz, 16.8 Hz, Asn-/3CH), 2.07, 2.04, 2.01 (each s, each 3H, Ac); MS (Fab) 
Calcd for C 52 H 88 N 5 0 38 [M+H + ] 1390.5, found 1390.1 

4^^70(4. Omg, 2.8^inol)*±IB©gif^T13l^raSiS$-frfci^5, U®t 

' 'H-NMR (30X5) 

5 5.09 (s, 1H, Man4-H-1), 5.06 (d, 1H, / = 9. 8 Hz, GlcNAcl- H-i), 4.91 
(s, 1H, Man4'-H-1), 4.76 (s, 1H, Man3-H-1), 4.61, 4.54 (each d, each 1H, 

6 0 
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GlcNAc2, 5-H-l ), 4.24 (s, 1H, Man3-H-2), 4.10, 4.06 (each bs, each 1H, 

Man4, 4»-H-2), 2.87 (dd, 1H. / = 17. 2 Hz, Asn- £ CH), . 2. 76 (dd, 1H, / = 

6.5 Hz, 17.2 Hz, Asn- 0 CH), 2.07, .2.04, 2.00 (each s, each 3H, Ac); 
MS(Fab) Calcd for C 46 H 78 N B 0 33 [M+H + ] 1228.5, found 1228.3 

it-smo (5. 4mg, 3. zuTnoD^^Bom^nmmKit^^rct^^, umt 
T§<b^43(4;img, w.mn)mt>nrco nztitcit&mvmm^-zmjs 

'H-NMR (30*0 

(5 5.11 (s, 1H, Man4-H-1), 5.07 (d, 1H, / = 9. 5 Hz, GlcNAcl- H-l), 4.91 

(s, 1H, Man4'-H-1), 4.77 (s. 1H, Man3-H-1), 4.61, 4.57 (each d, each 1H, 

GlcNAc2, 5-H-l), 4.46 (d, 1H, Gal6-H-1), 4.24 (s, 1H, Man3-H-2), 4.18 (bs, 

1H, Man4-H-2) 2. 90 (dd, 1H, / = 4. 0 Hz, 17. 0 Hz, Asn-)3CH), 2.80 (dd, 1H, 

/= 7. 3 Hz, 17.0 Hz, Asn-j3CH), 2.07, 2.04, 2.01 (each s, each 3H, Ac); 
MS(Fab) Calcd for C 52 H 88 N 5 0 38 [M+H + ] 1390.5, found 1390.2 

fl^tm (4. Omg, 2.8/xmol)§±fSO^T13P#^^$^:fet^6, U&)t 
TMb£1£j73(2. 9mg, ^85^)T#e»nfeo ffStlfcfb^CDt/S^x-^^ 

'H-NMR (30*0 

<5 5.11 (s, 1H, Man4-H-1), 5.06 (d, 1H, / = 9. 9 Hz, GlcNAcl- H-l), 4.91 
(s, 1H, Man4'-H-1), 4.77 (s, 1H, Man3-H-1), . 4. 60, 4.54 (each d, each 1H, 
/= 7.9 Hz, GlcNAc2, 5- H-l), 4.24 (s, 1H, Man3-H-2), 4.18 (dd, 1H, / = 

1.6 Hz, 1.6 Hz, Man4-H-2), 3.96 (1H, dd, / = 1. 6 Hz, 1.6 Hz, Man4-H-2), 

6 1 
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2.88 (dd, 1H, 7=4. 3 Hz, 16. 8 Hz, Asn-£CH), 2.77 (dd, 1H, / = 7. 2 Hz, 
16.8 Hz, Asn- j3 CH), 2.06, 2.04, 2.00 (each s, each 3H, Ac); MS (Fab) 
Calcd for C 46 H 78 N 5 0 33 [M+H + ] 1228. 5, found 1228. 3 

mmm 3 6 ik&mzw&m 
te-s-wa 2mg, 1. sp.m\)%±m<Dm^-vimmR}fc-zi£t£tzz, i^tt 

§<fc^tl39(l. 6mg, W84!K)T#£tlfco # Stlfe^tlOtlS^x-^^T 
•H-NMR (30*0 

6 5.07 (d, 1H, 7=9. 7Hz, GlcNAcl-H-1), 4.92 (s, 1H, Man4'-H-1), 4.75 (s, 
1H, Man3-H-1), 4.62, 4.58 (each d, each 1H, GlcNAc2, 5-H-l), 4.09, 4.08 
(each s, each 1H, Man3, 4'-H-2), 2.91 (dd, 1H, 7 = 4. 1 Hz, 16.9 Hz, Asn- 
0CH), 2.81 (dd, 1H, 7 = 6. 8 Hz, 16. 9 Hz, Asn-/3CH), 2.08, 2.04, 2.01 
(each s, each 3H, Ac); MS (Fab) Calcd for C 46 H 77 N 5 Na0 33 [M + Na + ] 1250. 4, 
found 1250.3 

mt&m 3 7 tt&mw&jb 

1-^^^40(1. img, JK*89X)-e#6nfc. »&n&fc£ib©*&a«7*-*«& 

'H-NMR (30*0 

6 5.07 (d, 1H, 7=9. 5 Hz, GlcNAcl-H-1), 4.91 (s, 1H, Man4'-H-1), 4.76 
(s, 1H, Man3-H-1), 4.62, 4.55 (each d, each 1H, GlcNAc2, 5-H-l), 4.10, 
4.07 (each s, each 1H, Man4\ 3-H-2 ), 2.89 (dd, 1H, 7 = 3. 7 Hz, 17.0 Hz, 
Asn-j8CH), 2.79 (dd, 1H, 7 = 7. 0 Hz, 17. 0 Hz, Asn-/3CH), 2.07, 2.05, 
2.01 (each s, each 3H, Ac); MS(Fab) Calcd for C 40 H 87 N 5 Na0 28 [M+Na + ] 1088. 4, 

6 2 
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found 1088. 2 

fc£*18(1.3ng, 1.2/imol)*±IB©tftfPT14I^MR***fc2:2:5, BWfc 
T*-fb'&*41 (0. 8ng, JR*80HS)T#5nfc. #&ftfcfc£*©fcS«5 s -*«& 

l H-NMR (30-G) 

5 5.07 (d, 1H, /= 9.5 Hz, GlcNAcl-H-1), 4.91 (s, 1H, Man4'-H-1). 4.76 
(s, 1H, Man3-H-1), 4.62 (d. 1H, / = 7. 8 Hz, GlcNAc2-H-l), 4.08 (d, 1H, / 
= 2.9 Hz, ilan3-H-2). 2.92 (dd, 1H, / = 3. 9 Hz, 17.3 Hz, Asn-/3CH), 2.83 
(dd, 1H, / = 7.0 Hz, 17.3 Hz, Asn-jSCH), 2.07, 2.01 (each s, each 3H, 
Ac); MS(Fab) Calcd for C 32 H 55 N 4 0 J7 [M+H + ] 863.3, found 863.2 

ik^mitt. 3mg, .1.6/iiol)&±IB©tftf^"C7I^MR>fi:* , e:fett5» iWtf 
5{b£tl44(1.6ig, JR*84X)T»&nfc. #6n&ft-&*©*a«lx-^tt^T- 

'H-NMR ^Or) 

6 5. 11. (s, 1H, Man4-H-1), 5.06 (d, 1H, / = 9. 8 Hz, GlcNAcl- H-l), 4.77 
(s, 1H, Man3-H-1), 4.61, 4.57 (each d, each 1H, GlcNAc2, 5-H-l). 4.46 (d, 
1H, / = 7. 8 Hz, Gal-H-1), 4.22, 4.18 (each bs, each 1H, Man3,4-H-2), 
2.91 (dd. 1H, / = 4. 1 Hz, 17. 3 Hz, Asn-jSCH), 2.82 (dd, 1H, / = 7. 0 Hz, 
17.3 Hz, Asn-jSCH), 2.05, 2.04, 2.01 (each s, each 3H, Ac) ; MS (Fab) 
Calcd for C 46 H 78 N 5 03 3 [M+H + ] 1228.5. found 1228.3 

ft%0HO ffr&*b45©£jfc 

6 3 
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fc-&4M2(l. 6mg, 1. Zfiwl)&±mQm^UmmK!fcZ1*:t£t£Z>, u&at 
T^^%45(1. lmg, i|«85*)T#Snfc 0 #Snfc^tlCD%g^x-^^ 

'H-NMR (30*0 

6 5.12 (s, 1H, Man4-H-1), 5.07 (d, 1H, 7 = 9. 7 Hz, GlcNAcl-H-1), 4.77 (s, 
IE, Man3-H-1), 4.61, 4.54 (each d, each 1H, GlcNAc2, 5-H-l), 4.22 (d, 1H, 

7 = 2. 5 Hz, Man3-H-2), 4.18 (dd, 1H, / = 1. 4 Hz, 3.0 Hz, Man4'-H-2), 
.2.89 (dd, 1H, 7= 4. 3 Hz, 16.9 Hz, Asn- jSCH), 2.78 (dd, 1H. / = 7. 5 Hz, 

16.9 Hz, Asn- j3 CH), 2.06, 2.05, 2.01 (each s, each 3H, Ac); MS(Fab) 
Calcd for C 40 H 67 N s Na0 28 [M+Na + ] 1088.4, found 1088. 3. 

mmm 41 fc&mw&jfc 

te£4£f23(l. 6mg, 1. 5uwl)*±mQMftT*ummKB-Z^f£tZ.Z, UWt 

irzfc&mia. img, 6.4^moi, ummr^^ntco '&z>ntzfcGw<DMwm 

•H-NMR (30*0 

6 5.10 (s, 1H, Man4-H-1), 5.06 (d, 1H, / = 9. 5 Hz, GlcNAcl- H-l), 4.77 
(s, 1H, Man3-H-1), 4.61 (d, 1H, / = 7. 3 Hz, GlcNAc2-H-l), 4.22 (d, 1H,. 7 
= 2.4 Hz, Man3-H-2), 4.07 (dd, 1H, / = 1. 6 Hz, 3.0 Hz, Man4'-H-2), 2.90 
(dd, 1H, 7=4. 3 Hz, 17. 0 Hz, Asn-j3CH), 2.80 (dd, 1H, 7 = 7. 0 Hz, 17.2 
Hz, Asn- 0 CH), 2.05, 2.01 (each s, each 3H, Ac); MS(Fab) Calcd for 
C 32 H 55 N 4 0 23 [M+H + ] 863.3, found 863. 3 

^-8^11(12. 4mg, 7. Sp.m\)*±.m<Dm^nm$Rfol£1ktct^?>. g&Jt 
1-^^^34(9. 2mg, W865K)T#e,nfeo ^n^b^tJCDt/Sftx-^te 
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'H-NMR (30*C) 

6 5.11 (s, 1H, Man4-H-1), 5. 07 (d, 1H, / = 10. 0 Hz, GlcNAcl-H-1), 4.91 
(s, 1H, Man4'-H-1), 4.77 (s, 1H, Man3-H-1), 4.61 (d, 1H, /= 6. 8 Hz, 
GlcNAc2-H-l), 4.55 (d, 2H, GlcNAc5, 5'-H-l). 4. 24 (bs, 1H, Man3-H-2), 
4.18 (bs, 1H, Man4'-H-2), 4.10 (bs, 1H, Man4-H-2), 2.80 (dd, 1H, J = 3. 8 
Hz, 15.6 Hz, Asn-j3CH), 2.63 (dd, 1H, / = 8. 2 Hz, 15. 6 Hz, Asn-/3CH), 
2.07 (s, 3H, Ac), 2.05 (s, 6H, AcX2), 2.01 (s, 3H, Ac); MS(Fab) Calcd 
for C 54 H 90 N 6 NaO 38 [M+Na + ] 1453.5, found 1453. 2 

£i»!l4 3 ik&mSOtefo 

{b-&tll2(12.0mg, ZAuLm\)^±M<Dm\^\\nf^K^^:tctZ.^, gmt 
T 3^^135 (7. Omg, W8U)T#e»nfCc #6nfc{b^O%3S^7 f ~^« 

'H-NMR (30t:) 

6 5.10 (s, 1H, Man4-H-1), 5.07 (d, 1H, / = 9. 7 Hz, GlcNAcl-H-1), 4.91 (s. 
1H, Man4'-H-1), 4.78 (s, 1H, Man3-H-1), 4.61 (d, 1H, / = 8. 0 Hz, 
GlcNAc2-H-l), 4.25 (bs, 1H, Man3-H-2), 4.06 (bs, 1H, Man4'-H-2), 3.97 
(bs, 1H, Man4-H-2), 2. 79 (dd, 1H, / = 5. 0 Hz, 17. 0 Hz, Asn-/3CH), 2.61 
(dd, 1H, 7= 7. 3 Hz, 17.0 Hz, Asn-/3CH), 2.07, 2.01 (each s, each 3H, 
Ac); MS(Fab) Calcd for C 38 H 65 N 4 0 28 [M+H + ] 1025.4, found 1025.2 

fc^mi. 6(5. Omg, 2. 2^mol)£220M<£zK£2M£i§\ 22^0^^ A 

7jc^^iooAiLjn^., phi otbfco c<Dmwt%&ffi&$tVfr„ m^(Dmm^} 

\ZN,tt-P*^)Vft)V&T-$. F£430jtiUn*., H^6. b iLmo\<D^>z?)V7u*?-i H 

6 5 " 
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nmWVTco 4«*mft, TLC (M^^«1MNH 4 0Ac:^V^D/V-;1/=2 : 1 

Lfc„ attS«jiao»e«*^HPLC(YMC Packed Column D-ODS-5 S-5 120A 
ODS No. 2020178, 20X250mm, JSM»j»tt50«*T>^»>A#»* : 7-fe 
hU;V=78 : 22, tt»4. OiL/miii)TlMLfc £ 216, 88#«KHfc£*Wa*. 91# 

75C 18 -OPN, 15X 100mm, '**0fcH,O«5OiDL»U ^lC25%T*fe h~ b U ;V^bT 
l H-NMR (30*0 

6 7.92 (d, 2H, 7 = 7. 5 Hz, Fmoc), 7.71 (d, 2H, / = 7. 5 Hz, Fmoc), 7.53- 
7.40 (m, 9H, Fmoc, -CH r Ph), 5.38 (d, 1H, / = 12. 1 Hz. -CH r Ph), 5.31 (d, 
1H, 7= 12. 1 Hz, -CHrPh), 5.12 (s, 1H, Man4-H-1), 4.99 (d, 1H, / = 9. 5 
Hz, GlcNAcl-H-1), 4.92 (s, 1H, Man4 , -H-1), 4.76 (s, 1H, Man3-H-1), 4.58 
(m. 3H, GlcNAc2, 5,5'-H-l), 4.47 (d, 1H. / = 7. 9 Hz, Gal6'- H-l), 4.33 (d, 
. 1H, 7 = 7.9 Hz, Gal6-H-1), 4.24 (bs, 1H, Man3-H-2), 4.19 (bs, 1H, Man4'~ 
H-2), 4.11 (bs, 1H, Man4-H-2), 2.72 (bd, 1H, Asn-j3CH), 2.68 (dd, 1H, / = 
4.6 Hz, 12.7 Hz, NeuAc7-H-3 eq ) , 2.52 (dd, 1H, / = 8. 7 Hz, 15. 0 Hz, Asn-/3 
CH), 2.07, 2.04, 2.03, 2. 02, 1.89 (each s, each 3H, Ac) 1.84 (dd, 1H, 7 
= 12.7 Hz, 12.7 Hz, NeuAc7-H3 K ) ; MS(Fab) Calcd for C 99 H us N 17 Na0 58 [M + H + ] 
2380. 8, found 2380. 0. 

'H-NMR (30*0 
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6 7.91 (d, 2H, / =7. 5 Hz, Fmoc), 7. 71 (d, 2H, / = 7. 5 Hz, Fmoc), 7.53-7. 
41 (m, 9H, Fmoc, -CH r Ph), 5.37 (d, 1H, / = 12. 1 Hz, -CHrPh), 5.31 (d, 1 
H, / = 12. 1 Hz, -aL-Ph) . 5.12 (s, 1H, Man4-H-1), 4.99 (d, 1H, / = 9. 8 H 
z, GlcNAcl-H-1), 4.93 (s, 1H, Man4'-H-1), 4.76 (s, 1H, Man3-H-1), 4.58 
(m, 3H, GlcNAc2, 5, 5'-H-l), 4.46 (1H, d, / = 7. 8 Hz, Gal6-H-1), 4.33 (d, 
1H, 7=7. 8 Hz, Gal6'-H-1), 4.24 (bs, 1H, Man3-H-2), 4.19 (bs, 1H, Man4'- 
H-2), 4.11 (bs, 1H, Man4-H-2), 2.72 (bd, 1H, Asn-j3CH), 2.68 (dd, 1H, / 
= 4. 8 Hz, 13.0 Hz, NeuAc7-H-3 eq ), 2. 52 (bdd, 1H, / = 9. 7 Hz, 14. 1 Hz, As 
n-j8CH), 2.06, 2.05, 2.04, 2. 02, 1. 89 (each, s, each 3H, Ac), 1.84 (dd, 1 
H, J = 13.0 Hz, 13.0 Hz, NeuAc7-H-3 ax ) ; MS (Fab) Calcd for C 99 H 143 N 7 Na0 5g [M+ 
H + ] 2380. 8, found 2380. 5 

4 < C£?£^LfcDowex-50Wx8(H + ) <D% 7 1± ( 0 0. 5 cm x 5 cm) \Zfctefy} 1 

aomg) 0^7mm^v, ®mLtc7mm*%L®&mvr<io ft&nfc*»«j* 

m% 4Xl<D$i7MzmftV. ^n^Cs 2 C0 3 7ic^(2. 5mg/lml)^iq^7jc^^OpH^5 
~6\Zte2>£5M&L, ^<D'&, M7K^i££^££Jibfco ^^^©Fmoc- 
^^Tn^^^DryDMF (1.3ml) O^DSH (5.1/il) £ 

JPAT7;U^>^TmMT45^F^^brco HCT:EJfomT*mm'&* RJ^m 

m^ov\z^h^^)v^-^)vm\^mxumm^m^^rco :n^5i 
T*%7&htco mvt£BmmzMg7k*m%-zmtLT®m-ts^, m^xcn^m 

BmmVTco #£n&^i£0DS;*7^A(<f> 1.6cmx 14cm, mitiWt : H 2 0 ^40% 
MeOH7jc^)^^^*fMb^tl78(18.2mg, J|»85* ) £#fc 0 #£nfc<fb£t/ 
78©$/Sl$x~*kmT<Z)M0T&3. 
'H-NMR (30^). 

7.90 (d, 2H, Fmoc), 7.70 (d, 2H, Fmoc), 7.53-7.40 (m, 9H, Bn, Fmoc), 5.3 . 
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6 (d, 2H, J = 11. 6 Hz, CH 2 ), 5.30 (d, 2H, J = 11. 6 Hz, CH 2 ), 5.12 (s, 1H, 
Man4- H,), 4.99 (d, 1H, J = 9. 7 Hz, GlcNAcl- H,), 4.93 (s, 1H, Man4'- H 

,), 4. 75 (s, 1H, Man3- H,), 4.57 On, 3H, GlcNAc2- fy, GlcNAc5, 5'- H,), 4. 

32 (d, 2H, Gal6, 6'-^), 4.24 (d, 1H, Man3- H 2 ), 4.18 (d, 1H, Man4'- H 2 ), 

4.10 (1H, d, Man4- H 2 ), 2.72 (bd, 1H, Asn-j8CH), 2.67 (dd, 2H, NeuAc7, 

V- H 3eq ),. 2. 51 (bdd. 1H, Asn-/3CH), 2.06 (s, 3H, Ac), 2.03, 2.01 (each s, 
each 6H, Ac x 2), . 1.89 (s, 3H, Ac), 1.83 (2H, dd, J = 12. 2, 12.2 Hz, Ne 

uAc7, 7'-H 3a!t ) ; HRMS Calcd for C 117 H 165 N 8 Na 2 0 66 [M+Na + ] 2783.9597, found 2783. 

9501 

mm±.<Dmmmm 
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77 j -\z®\sT&mM77srt7¥>mmfczftffiTzxm> 
s^-tr, w&7x/^¥>&*<Dmm7x/^¥>mmfo<Dmmj7mo 

2. <b* ) nn (b) TftM2ntdmm7z/^*>mmftzmiu7kfrmm 
m^m^xM7mmr^j:u^ib\z^tsmimium<omm77,n7^>mm 

3 . i n u < \t 2 iPiioiijxn ^ * > £^tr*g£rw, 
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4. Hi*tt©fil9[S**7;U^V=iJPXh^5/^7;P#— ;U (Fmoc) 

6 9/2 

l m a & & 
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5. xn (a) at, &mK*ffiiz^7)VMBm*^'?z>im%v<\z2msK±. 
( b ) mmm7x a ? * * r x a ? * 

<c) XS (b) T^H$n^iI7XA 0 ^^>mS#:O^^I^*bT«l^ 

7. (b' ) xs (b) T*ftmftrzm&7xrty*>mmfcmto7mffiwm 

(c')I8 (c) T#Snfc«ilTX^9*>*«jn*»^*M^TlP* 

*Hirr*xs* 

8 . i n *> b < « 2 mm± © ftft 7 X A 9 * > 

7 0 
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9 . nm&oMUkifi f m o c g-efc 5 ttM 6-8 ht*imb«©imi7;* 

10. Ig (a) ^M7C*^fCi/7;i/^S^^-r§l@ ! bL,<«2^ 

11. (a) im ! bb<fj:2^±0«l^7X/^^>&^tfli^^^n 

( b ) tt*M7 * /1 7 * >ll«f|en^lb * fc BRIM 7 7, A° y * >® Mtem&M 

(c) Ig (b) l?»*SnfclHl7X/^7^>«*frO««»*|»5SlxTlt«l 

7 1/1 

& # it m m ( «w» 
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(d) xm (o x°&$ntcmm7zrt7¥><D7zrt7¥>mmzm£VTm 
**#*ia« 

12. (b f ) ia (b) TftMts$\tcwm7zrt7*>mmte*mu*frB 

(c' ) IS (c) T?»6nfc»«7^A9^>*ttFln*^#»*tffl^TilD7K 

(d')ia (d) T#6nfc*«*»jD*^#**ffl^Tjn*»»r*ia 

1 3. lSt ) L<tt2@J^±CD^7^A'74 I >^0^#l^ 
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'it ft 15 (« 
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1.5. Ig (a) ^5i7C*wt'^7;Vm^^W > r§iefeb<«2^ 
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